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A PORTABLE COMMUNICATION APPARATUS HAVING A MAN-MACHINE 
INTERFACE AND A METHOD FOR ITS OPERATION 

Technical Field 

5 Generally speaking, the present invention relates to 

a portable communication apparatus for providing 
communication services to a user through a man-machine 
interface of the apparatus. More specifically, the 
invention relates to a portable communication apparatus of 
10 the type having a controller, an operating system, a local 
storage device for storing a first application, a secure 
resource which is only accessible from the operation 
system, and wireless interface for connecting the portable 
communication apparatus to a remote device. 

15 

Description of the Prior Art 

Examples of a portable communication apparatus as set 
out above are a mobile telephone, a cordless telephone, a 
portable digital assistant, a communicator, a paging 
20 device, an electronic payment device, or a portable 

navigating device. For the rest of this document, reference 
will be made to a mobile telephone for any mobile 
communications network such as GSM, EDGE or UMTS. However, 
the invention is not limited to merely a mobile telephone. 

25 On the contrary, the invention is best defined by the 
appended independent claims. 

Traditionally, older mobile telephones were only 
capable of providing speech communication between two human 
users through a mobile communications network and, in many 
30 situations, a public switched telephone network. More 
recently, mobile telephones have been provided with 
additional functionality, such as capability of providing 
data or facsimile communication between the portable 
communication apparatus and another electronic device. 

35 Moreover, such telephones often contain simple utility 
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applications, such as a built-in electronic telephone book, 
a calculator, an alarm function or a video game. 

Even more recently, numerous advanced additional 
utility applications have been introduced for mobile 
5 telephones. Such advanced utility applications include 
short-range supplementary data communication between the 
mobile telephone and for instance a portable computer, a 
printer, a wireless headset accessory, etc. One example of 
such short-range supplementary data communication 
10 facilities is commonly referred to as Bluetooth and 
operates in a 2.4 GHz frequency band, which is often 
referred to as ISM ("Instrumental, Scientific and 
Medical " ) . 

Other examples of advanced utility applications are 
15 wireless electronic payment ("electronic wallet"), smart- 
card applications (such as SIM Toolkit applications) , 
wireless access to global networks (such as WAP- "Wireless 
Application Protocol" for accessing resources on the 
Internet), etc. 

20 Consequently, a mobile telephone of today, and 

certainly in the future, will host a number of 
applications, which share common resources of the mobile 
telephone. The commonly shared resources will include the 
man-machine interface, particularly a display of the mobile 
25 telephone, but also secure or private resources, such as 
information stored in a SIM card ("Subscriber 
Identification Module") or another memory in the mobile 
telephone. These applications will be executed in different 
environments within the mobile telephone, for instance in a 
30 WAP/ Java/HTML ("Hyper Text Markup Language") browser, a 
processor on the SIM card or another type of smartcard, 
directly in the operating system of the mobile telephone, 
etc. Moreover, some applications may be executed outside 
the mobile telephone in an external device connected to the 
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telephone. Furthermore, applications may be downloaded to 
the mobile telephone after the manufacturing thereof. 

Many of these applications may be activated or 
launched by events occurring without reach of the user's 
5 immediate control or attention. In most cases the 

applications will communicate with the user through the 
man-machine interface of the mobile telephone, particularly 
its display. Due to the limited size of the display, an 
active application will often have full control of the 
10 entire display. When another application is activated, it 
may then take over the control of the display and other 
parts of the man-machine interface, such as the keyboard of 
the mobile telephone . Sudden switches between such 
applications running in different environments inside the 
15 mobile telephone or in an external device will be difficult 
for the user to notice, understand and handle correctly. 
Consequently, it will be hard for the user to realize that 
an application from a different origin, of a different type 
or in a different environment is now suddenly in control of 
20 the man-machine interface. 

Moreover, an application running in a low-security 
environment could impersonate an application running in a 
high-security environment. For instance, a WAP application 
could pretend to be a SIM/smartcard-based application. 

25 Similarly, an external application could pretend to be an 
application within the mobile telephone. 

The above is of particular concern, if the user uses 
the mobile telephone to perform some kind of secure 
transaction on behalf of him/her based on secure resources 
30 in the mobile telephone. For instance, if the mobile 

telephone is used as a wireless electronic payment device, 
it is utterly important for the user to know, without any 
doubt, what type of application that he/she is currently 
communicating with through the man-machine interface, that 
35 the active application is trustworthy, and that the 
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application is communicating securely and directly with the 
secure resources of the mobile telephone and the man- 
machine interface thereof without any risk of another 
application interfering with, modifying or capturing any 
5 secure data involved in the communication. 

Unfortunately, in most existing utility application 
environments for mobile telephones, the security issues are 
only optional but not mandatory. For instance, security 
features like WTLS ("Wireless Transport Layer Security") 

10 are only optional in WAP 1.1 and 1.2 and also WIM 
("Wireless Identity Module"). 

Moreover, short-range supplementary data applications 
(such as Bluetooth) may be activated through suddenly 
established links, if the user carries the mobile telephone 
15 in a vicinity of a remote device capable of such 
communication . 

In view of the above, when it comes to advanced 
utility applications, the only existing safe alternative 
for a user of a mobile telephone according to the above is 
20 to verify the mobile telephone itself as well as its 
implementation of optional parts of the communication 
standards involved, the SIM-card/smartcard provided by the 
telephone operator and, finally, the security of each 
individual node in the communication link between the 
25 mobile telephone and a remote device. 

Summary of the Invention 

It is an object of the present invention to provide a 
substantial improvement of the above situation, with 
30 particular focus on keeping the user aware of the momentary 
security situation in the application environment of the 
mobile telephone. 

The above object has been achieved, according to the 
invention, by the provision of a security indicator, which 
35 only the operating system of the mobile telephone is 
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capable of indicating to the user through the man-machine 
interface of the telephone. The security indicator, which 
preferably is provided visually on the display of the 
telephone, but which alternatively may be provided as an 
5 audible or tactile signal, provides the user with certain 
information regarding the security of the connection 
between a secure resource in the mobile telephone and an 
active application, which is either executed internally in 
the telephone or is executed in a remote device connected 
10 to the telephone. In both cases, the active application 

will use the man-machine interface of the mobile telephone. 
The security indicator may also indicate a type, origin or 
certificate of the active application. Moreover, it may 
indicate the location of execution for the active 
15 application. 

The solution to the above object is best defined by 
the appended independent patent claims. Other objects, 
features and advantages will appear from the following 
detailed disclosure, from the sub claims as well as from 
20 the accompanying drawings. 

Brief Descriptions of the Drawings 

Preferred and alternative embodiments of the present 
invention will now be described in more detail, reference 
25 being made to the accompanying drawings, in which: 

Fig. 1 is a schematic block diagram of a portable 
communication apparatus and a utility application 
environment, in which it may operate, 

Fig. 2 is a block diagram of the portable 
30 communication apparatus shown in Fig. 1, and 

Figs. 4a-4b, 5a-5c, 6 and 7 illustrate a part of a 
man-machine interface of the portable communication 
apparatus according to different embodiments. 
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Detailed Disclosure of Embodiments 

Reference is first made to Fig. 1, which illustrates 
a portable communication apparatus in the form of a mobile 
telephone 1, as well as the environment in which it 
5 operates. In a normal fashion, the mobile telephone 1 com- 
prises a display 2, a keyboard 3, a loudspeaker 4, and a 
microphone 5. The components 2-5 together form a man- 
machine interface, through which a user of the mobile 
telephone 1 may interact with and operate the mobile 
10 telephone. Moreover, the mobile telephone 1 comprises a 

first antenna 6 for establishing a wireless connection 9 to 
a mobile telecommunications network 11 through a base 
station 10. The mobile telecommunications network 11 may be 
a GSM network ("Global System for Mobile communications"), 

15 EDGE ("Enhanced Data Rates for GSM Evolution") or UMTS 

("Universal Mobile Telephone System"). The mobile telephone 
1 may also be used for accessing a global information net- 
work 13, through a gateway 12, over the wireless link 9. 

The global information network 13 may preferably be the 
20 Internet, and the gateway 12 may be a WAP server. 

The mobile telephone 1 also comprises a second 
antenna 7, which may be used for establishing a short-range 
supplementary data connection 14 to a remote device 15. The 
link 14 may preferably be a Bluetooth link, as described in 
25 previous sections of this document. The remote device 15 
may e.g. be a printer, a facsimile device, a cordless 
telephone accessory (such as a head set), a computer (e.g. 
a stationary desktop computer or a portable laptop 
computer), but many other devices are also possible. 

30 The second antenna 7 may also be used for establish- 

ing a short-range supplementary data connection 16 to an 
electronic payment system 18 through a gateway 17. 

In addition to the above, the mobile telephone 1 
further comprises an IR (infrared) interface 8, by means of 
35 which the mobile telephone 1 may establish an IR link 19 to 
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a remote device 20. The remote device 20 may e.g. be a 
computer (stationary, laptop or pocket) , a modem, a 
printer, etc. 

In Fig. 2 the mobile telephone 1 of Fig. l is shown i 
more detail. As previously mentioned, the telephone 1 com- 
prises a man-machine interface 21, including the display 2, 
the keyboard 3 , the loudspeaker 4 and the microphone 5 . A 
central processing unit (CPU) 23 is responsible for the 
overall control of the mobile telephone 1 together with a 
memory 24 and an operating system 25. The central proces- 
sing unit 23 may be implemented by any commercially 
available microprocessor or another type of programmable 
electronic circuitry. The memory 24 may be implemented as a 
random-access memory (RAM) , a read-only memory (ROM) , an 
erasable programmable read-only memory (EPROM, EEPROM) , a 
flash memory, or any combination of such memories. 
Preferably, the operating system 25 is stored in a part of 
the memory 24 . 

The mobile telephone 1 also has a SIM module 33, pre- 
ferably in the form of a smart card in which there is 
stored private data regarding a mobile telephony subscrip- 
tion for the mobile telecommunications network 11. The SIM 
card 33 may also comprise one or a plurality of SIM Toolkit 
applications . 

The mobile telephone 1 also has radio circuitry 30, 
which will be used in combination with the first antenna 6 
for establishing the wireless link 9 of Fig|$ ,J_ . Similarly, 
the mobile telephone 1 comprises circuitry 31 for short- 
range supplementary data connectivity, to be used for 
establishing the links 14 or 16 through the second antenna 
7 of Fig. 1. The circuitry 31 may e.g. be adapted for 
Bluetooth communication. Additionally, the mobile telephone 
comprises IR circuitry 32, to be used for establishing an 
infrared link 19 to the remote device 20 shown in Fig. 1. 
The IR circuitry 32 may preferably be adapted for IrDA 
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communication. The radio circuitry 30, the short-range 
supplementary data circuitry 31 and the IR circuitry 32 are 
all already commercially available, form no central part of 
the present invention and are therefore not described in 
5 any detail herein. 

Indicated in Fig. 2 is also a trusted module 29, 
which may involve private keys, secret data, etc., for use 
together with a WIM module ("Wireless Identity Module"), 
which is used in WAP applications. The trusted module 29 
10 may also relate to a SWIM module, e.g. a WIM module 

implemented on the SIM card 33. In some embodiments, the 
trusted module 29 may be stored in the memory 24. 

Fig. 2 also contains an indication of a protocol 
structure used for the different wireless links 9, 14, 16, 

15 and 19 of Fig. 1. The protocol structure essentially 

follows the well-known seven- layer OS I structure. At the 
bottom of the protocol structure there is provided first 
and second baseband layers 34 for the wireless link 9 to 
the mobile tele communications network 11 and the global 
20 network (Internet) 13. Moreover, there is provided 

corresponding first and second baseband layers 35 for the 
Bluetooth circuitry 31 and the IR circuitry 32. 

Next, on a third level, there is provided a network 
layer, such as IP over PPP ("Internet Protocol", "Peer to 
25 Peer Protocol") . A transport layer 37 is provided on level 
4. The transport layer may e.g. be TCP ("Transport Control 
Protocol"), UDP ("User Datagram Protocol") or WDP 
("Wireless Datagram Protocol"). 

On layer 5 there is provided a WAP session layer 38, 

30 comprising e.g. WSP ("Wireless Session Protocol") or WAE 

("Wireless Application Environment"). All protocols, which 
have been mentioned with respect to the layers 34, 35, 36, 
37 and 38 above, are all believed to be well-known in the 
technical field and are not described in any detail herein. 




WO 01/26401 



PCT/SE00/01807 



9 



At a sixth level there is provided a security 
protocol 39, e.g. SMT ("Secure Mobile Transaction"). SMT is 
a security protocol on an application level, which 
addresses limitations in communication with a mobile 
5 personal device . Currently SMT is under development and is 
therefore not yet a standard. 

The protocol structure described above is capable of 
serving a plurality of applications, which are executed in 
different environments inside and outside the mobile 
10 telephone 1. Consequently, a first application 26 may 

communicate directly with the transport layer 37 and the 
man-machine interface 21. The application 26 is preferably 
stored in the memory 24 and is executed by the central 
processing unit 23 under the operating system 25. 

15 Additionally, a second application 27 may communicate with 
the WAP layer 38 or the security layer 39 and the man- 
machine interface 21. Correspondingly, the application 27 
may be stored in the memory 24 and be executed by the 
central processing unit 23 under the operating system 25. 

20 Alternatively, the applications 26 and/or 27 may be stored 
in the SIM-card 33 or the trusted module 29. 

The mobile telephone 1 is also capable of serving an 
external application 28, which is located in a remote 
device. Such a remote device may e.g. be any of the devices 
25 11, 12, 13, 15, 17, 18 or 20 indicated in Fig. 1. Such an 

external application 28 will communicate with the mobile 
telephone 1 over any of the wireless links 9, 14, 16, or 19 
(i.e., radio, short-range supplementary data or infrared) . 
The user will interact with the external application 28 
30 through the man-machine interface 21 of the mobile 
telephone 21. 

In order to solve the above-mentioned object of the 
invention, the mobile telephone is provided with a security 
indicator 22, which is part of the man-machine interface 1, 
35 and which is only controllable from the operating system 
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25. More particularly, an application 26, 27, 28 may only 
affect the security indicator 22 through certain operating 
system calls to the operating system 25. Thus, no appli- 
cation may modify the security indicator 22 without the co- 
5 operation and consent of the operating system 25. According 
to different embodiments of the invention, the security 
indicator 22 comprises one or more than one special 
graphical icon (22a in Fig. 3) , which preferably resides in 
a separate portion of the display 2 and which may only be 
10 updated by the operating system 25 through aforesaid 
operating system calls. Alternatively, the security 
indicator may be provided as a special alpha numeric 
character or as a special text message (22b in Fig. 4a) , 
having a special font (22c in Fig. 4b) size or color 
15 different from normal text messages (42 and 43 in Fig. 3) 
presented on the display 2. Icons 40 and 41 in Fig. 3 are 
conventional indicators for signal strength and battery 
capacity, respectively. 

As an alternative to the above types of security 
20 indicator, the security indicator 22 may be provided as an 
audible signal through the loudspeaker 4 of the mobile 
telephone JL As yet another alternative, the security 
indicator may be provided as a tactile signal (preferably a 
vibrating signal) generated by other means in the mobile 
25 telephone 1 . 

The purpose of the security indicator 22 is to 
provide information to the user about a current level of 
security as regards an active application currently 
communicating with the user through the man-machine 
30 interface 21. Since the security indicator 22 may be 

controlled only from the operating system 25, the user may 
rely on the information provided by the security indicator. 
According to one embodiment, the security indicator may 
indicate a type, security level, or origin of an active 
35 application, which the user is currently communicating with 
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through the man-machine interface 21. For instance, as 
shown in Fig. 5a, the security indicator 22d may indicate 
that the active application is local (stored and executed 
within the mobile telephone 1) . Correspondingly, an ex- 
5 ternal application stored and/or executed in a remote 

device outside the telephone 1 may be indicated through the 
security indicator 22e (Fig. 5b) . As shown in Fig. 5c, the 
security indicator 22f may indicate a more detailed type of 
the active application, e.g. that it is a SIM Toolkit 
10 application. The security indicator may also indicate that 
the active application runs in a WAP/ Java/HTML browser. 

Alternatively, the security indicator 22g may 
indicate that the active application is certified in some 
way (Fig. 6) . The security indicator may also indicate a 
15 switch from a previously active application to a currently 
active application. 

According to some embodiments, the security indicator 
may indicate whether the active application was provided in 
the mobile telephone 1 already at the manufacture thereof , 

20 or whether the active application has been downloaded to 
the telephone 1 at a later time . 

If the currently active application is an external 
application, the security indicator 22 may represent the 
level of security of the link between the mobile telephone 
25 1 and the remote device, where the external application 

resides . The level of security may then advantageously be 
indicated graphically as indicated by the icon 22a in Fig. 
3. Three key symbols in the icon 22a represent a high-level 
security, whereas two key symbols represent a medium- level 
30 security, only one key symbol represents a low-level 

security and, finally, no key symbol at all represents no 
security . 

The security indicator (22h in Fig. 7) may also 
provide an indication about a type of a link between the 
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mobile telephone 1 and a remote device, such as a Bluetooth 
link (14, 16), an infrared link (19), or a radio link (9). 

Moreover, the security indicator 22 may indicate that 
a transaction currently performed by the active application 
5 is atomic in the sense that the transaction cannot be 
interrupted, manipulated or interpreted by any other 
application than the active application. The security 
indicator 22 could also indicate important parameters of 
such a secure transaction, such as key length for a used 
10 encryption method, etc. 

In addition to the above, the security indicator 22 
may indicate if any of the wireless links 9, 14, 16 or 19 
is currently established, a status thereof, or a physical 
quality (signal strength, etc.) of such an established 
15 link. 

To summarize the above, in its general form, the 
present invention provides a security indicator through the 
man-machine interface of a portable communication 
apparatus, wherein the security indicator represents a 
20 security of a connection between a secure resource of the 
portable communication apparatus and an active application, 
which is currently using the man-machine interface. The 
term secure resource is to be interpreted broadly and 
covers inter alia, a certain part of the mobile telephone 1 
25 (e.g. its man-machine interface 21), private keys or other 

secure data stored in the mobile telephone, e.g. in the 
trusted module 29, the memory 24 or the SIM-card 33. 

The present invention has been described above with 
reference to some embodiments. However, other embodiments 
30 than the ones referred to above are equally possible within 
the scope of invention, which is best defined by the 
appended independent claims. 




WO 01/26401 



PCT/SE00/01807 



13 



CLAIMS 

1. A portable communication apparatus (1) having a 
man-machine interface (2-5, 21), a controller (23), an 
operating system (25), a local storage device (24) for 
5 storing a first application (26, 27), a secure resource 
(29, 33) which is only accessible from the operating 
system, and a wireless interface (6, 7, 30-32) for con- 
necting the portable communication apparatus to a remote 
device (10, 12, 15, 17, 20), wherein the man-machine inter- 
10 face is adapted to provide interaction between a user of 
the portable communication apparatus and the first appli- 
cation when executed by the controller and the operating 
system, and wherein the man-machine interface is also adap- 
ted to provide interaction between the user and a second 
15 application (28) originating from the remote device, 
characterized in that 

the operating system (25) and only the operating 
system is adapted to provide a security indicator (22) 
through the man-machine interface (2-5, 21) , the security 
20 indicator representing a secure connection between the 
secure resource (29) and one of said first and second 
applications (26-28) , which currently uses the man-machine 
interface . 

25 2. A portable communication apparatus as in claim 1, 

wherein the security indicator (22) indicates a type, 
origin or certificate of said one of said first and second 
applications (26-28) , which currently uses the man-machine 
interface . 

30 

3 . A portable communication apparatus as in claim 1 
or 2, wherein the security indicator (22) is presented on a 
display (2) of the portable communication apparatus. 
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4. A portable communication apparatus as in claim 3, 
wherein the security indicator (22) comprises at least one 
predetermined icon (22a) . 

5 5. A portable communication apparatus as in claim 3, 

wherein the security indicator (22) comprises a predeter- 
mined text message (22b) . 

6. A portable communication apparatus as in claim 5, 

10 wherein said predetermined text message (22c) has a font, 

size or color, which is different from other text messages 
presented on the display (2) . 

7 . A portable communication apparatus as in any of 

15 claims 3-6, wherein the security indicator (22d, 22e) 

indicates whether said one of said first and second appli- 
cations (26-28) , which currently uses the man-machine 
interface (2-5, 21), is executed locally in the portable 
communication apparatus or is executed externally to the 

20 portable communication apparatus. 

8 . A portable communication apparatus as in any of 
claims 3-7, wherein the security indicator (22d, 22e) 
indicates whether said one of said first and second appli- 

25 cations (26-28) , which currently uses the man-machine 

interface (2-5, 21), was originally stored in said local 
storage device (24) when the portable communication 
apparatus was manufactured, or originates from said remote 
device (12) . 

30 

9 . A portable communication apparatus according to 

any preceding claim, wherein the security indicator (22h) 
comprises an indication of a type of a connection (9, 14, 
16, 19) between the portable communication apparatus and 

35 the remote device (10, 12, 15, 17, 20) . 
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10. A portable communication apparatus according to 
claim 9, wherein said connection (14, 16) is a short-range 
supplementary data connection, such as Bluetooth. 

11. A portable communication apparatus according to 
any preceding claim, wherein the security indicator (22) 
comprises an audible signal through the man-machine 
interface (4 , 21) . 

12. A portable communication apparatus according to 
any preceding claim, wherein the security indicator (22) 
comprises a tactile signal through the man-machine 
interface (21) . 

13 . A portable communication apparatus according to 
any preceding claim, characterized in that the apparatus 
is capable of mobile telecommunication. 

14 . A portable communication apparatus according to 
any preceding claim, wherein the security indicator (22) 
comprises an indication of whether there is currently a 
link between the portable communication apparatus and a 
remote device (10, 12, 15, 17, 20). 

15. A portable communication apparatus according to 
any preceding claim, wherein the security indicator (22) 
comprises an indication of a physical link quality of said 
secure connection. 

16. A portable communication apparatus according to 
any preceding claim, wherein the security indicator (22) 
comprises an indication that a transaction over said secure 
connection cannot be interrupted, manipulated, or inter- 
preted by an application other than said one of said first 
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and second applications (26-28) , which currently uses the 
man-machine interface (2-5, 21) . 

17. A method of operating a man-machine interface (2- 
5 5, 21) of a portable communication apparatus (1) of the 

type having an operating system (25) capable of executing a 
plurality of applications (26, 27) through the man-machine 
interface, characterized by the steps of 

providing a security indicating feature (22) in the 
10 man-machine interface (2-5, 21) , 

providing an operating system call for invoking the 
security indicating feature from at least one of said 
plurality of applications (26-28) , 

providing information regarding a security of one of 
15 said plurality of applications (26-28) , which currently 

uses the man-machine interface (2-5, 21) , upon reception of 
said operating system call from aforesaid one of said 
plurality of applications, and 

including said information in said security 
20 indicating feature. 




WO 01/26401 



PCT/SE00/01807 



2/4 




28 - 



External application 






WO 01/26401 



PCT/SE00/01 807 



3/4 






Fig 4b 



43 42 



2 



Fig 5a 



43 42 



2 



40 



40 






WO 01/26401 



PCT/SE00/01807 



4/4 











1 

INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 00/01807 



A. CLASSIFICATION OF SUBJECT MATTER 






IPC7 : H04q 7/32, H04L 29/06 // H04Q 7/38 

According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED | 


Minimum t 


ocumentation searched (classification system followed by classification symbols) 




IPC7 : H04Q, H04L, H04B 






Documentation searched other than minimum documentation to th 


extent that such documents are included 


the fields searched 


SE,DK,FI,N0 classes as above 






Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5461372 A (STEVEN J. BUSAK ET AL), 

24 October 1995 (24.10.95), column 2, 
line 19 - line 51, figure 7, claims 1-7, 
abstract 


1-17 


A 


European Conference on Security and Detection, 

28-30 April 1997, Conference Publication No. 437, 

I EE 1997, P Burge et al: "FRAUD DETECTION AND 
MANAGEMENT IN MOBILE TELECOMMUNICATIONS NETWORKS 1 ', 
page 91-96, see especially column 2, line 4 - 
column 3, line 24, figure 1, abstract 


1-17 


| y| Further documents are listed in the continuation of Box C. | See patent family annex. 


"A" document defining the general .state of the art which is not considered 
to he of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

"P" document published prior to the international filing date but later than 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot he 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


5 February 2001 


Q 5 -02- 2001 


Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055, S-102 42 STOCKHOLM 

Facsimile No. +46 8 666 02 86 


Authorized officer 

Klas Arvidsson/ELY 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 




INTERNATIONAL SEARCH REPORT 



International applicatioi 



PCT/SE 00/01807 



ition). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of docun 



t, with indication, where appropriate, of the relevant passages 



Relevant 



Database and Expert Systems Applications, 20 1- 

Proceedings, 11th International Workshop on 
pages 412-425, Van Thanh, D., Tjoa, A.M. et al, 
retrieved on 2001-02-02, 

http : // i eeexp 1 ore . i eee . org/ i e 1 5/7035/18943/00875060 . 
pdf; 

see especially page 414, line 17 - page 425, 
line 18, figure 1-5 



claim No. 



sheet) (July 1998) 




INTERNATIONAL SEARCH REPORT International applicatioi 

Information on patent family members i 

27/12/00 PCT/SE 00/01807 



ocument Publication 

rch report date 




Patent family 
member(s) 


Publica' 

date 


5461372 A 24/10/95 


AU 


673238 B 


31/10/96 




AU 


5995194 A 


15/08/94 




BR 


9405635 A 


08/09/99 




CA 


2147485 A 


04/08/94 




CN 


1094176 A 


26/10/94 




DE 


69403774 D,T 


13/11/97 




EP 


0680647 A,B 


08/11/95 




ES 


2102827 T 


01/08/97 




JP 


8506228 T 


02/07/96 




WO 


9417503 A 


04/08/94 



(patent family annex) (July 1998) 




